Pharmacokinetics of ipriflavone, an isoflavone derivative, after intravenous and oral administration to rats hepatic and intestinal first-pass effects.
Pharmacokinetic parameters of ipriflavone were evaluated after intravenous administration of spray-dried ipriflavone with polyvinylpyrrolidone, SIP (5, 10, 20, and 40 mg/kg as ipriflavone) and oral administration of SIP (50, 100, and 200 mg/kg as ipriflavone) to rats. The hepatic, gastric, and intestinal first-pass effects of ipriflavone were also measured after intravenous, intraportal, intraduodenal, and oral administration of SIP (20 or 50 mg/kg as ipriflavone) to rats. After intravenous and oral administration, the pharmacokinetic parameters of ipriflavone were dose-independent. The extent of absolute oral bioavailability (F) was also independent of oral doses; the mean F value was approximately 24%. Considering the amount of unchanged ipriflavone recovered from 24-hr gastrointestinal tract (the mean value was approximately 12%), the low F values could be due to the hepatic, gastric, and/or intestinal first-pass effects. Based on total body clearance (CL) data of ipriflavone after intravenous administration, the first-pass effect in the heart and lung could be almost negligible, if any, in rats. Approximately 30% of ipriflavone absorbed into the portal vein was eliminated by liver (hepatic first-pass effect) based on intravenous and intraportal administration of SIP. The area under the plasma concentration-time curve from time zero to time infinity (AUC) values after oral administration and intraduodenal instillation of SIP, 50 mg/kg as ipriflavone, were not significantly different, but the values were significantly smaller (129 and 116 microg ml/min) than that after intraportal administration of SIP, 20 mg/kg as ipriflavone (513 microg ml/min based on 50 mg/kg), indicating that gastric first-pass effect of ipriflavone was negligible, but intestinal first-pass effect was considerable in rats. Therefore, the low F value of ipriflavone after oral administration to rats was mainly due to intestinal first-pass effect. The hepatic first-pass effect and incomplete absorption of ipriflavone from rat gastrointestinal tract could also contributed to the low F in rats.